
5-4 

The Number 𝒆 and the Function 𝒆𝒙

Learning Targets:
• I can define and apply the natural exponential function.



The number 𝒆
The number 𝑒 is an irrational number.

𝑒 is also known as Euler’s number.



The number 𝒆

𝑒 is defined as:
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which is read as “the limit of 1 + -
'

'
as 𝑛 approaches infinity”.



The number 𝒆
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As the value of 𝑛 increases, 

1 + -
'

'
appears to get 

closer and closer to 2.718…

The function 𝑦 = 𝑒2 is called 
the natural exponential function.



Compound Interest and the number 𝒆

𝐴 = 𝑃 1 +
𝑟
𝑛

'6 𝑃: principle (initial amount)

𝑟: interest rate (in decimal form)

𝑛: number of times account is 
being compounded per year

𝑡: number of years



Example:
A total of $12,000 is invested at an annual interest rate of 9%. Find the balance after 
5 years if it is compounded:

a) quarterly 𝐴 = 𝑃 1 +
𝑟
𝑛

'6
(4 times per year)

𝐴 = 12,000 1 +
0.09
4

>×@

≈ 18,726.11



Example:
A total of $12,000 is invested at an annual interest rate of 9%. Find the balance after 
5 years if it is compounded:

b) monthly 𝐴 = 𝑃 1 +
𝑟
𝑛

'6
(12 times per year)

𝐴 = 12,000 1 +
0.09
12

-B×@

≈ 18,788.17



Compound Interest and the number 𝒆

𝑃: principle (initial amount)

𝑟: interest rate (in decimal form)

𝑡: number of years

𝐴 = 𝑃𝑒C6 For continuous 
compounding, we use 
a similar formula with 
the number 𝑒.



Example:
A total of $12,000 is invested at an annual interest rate of 9%. Find the balance after 
5 years if it is compounded:

c) continuously 𝐴 = 𝑃𝑒C6(use the formula with 𝑒)

𝐴 = 12,000 × 𝑒D.DE × @

≈ 18,819.75



Practice Problems:
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